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CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the wiring test equipment which inspects the short existence of wiring which cuts the guard ring connected with this electronic circuitry 
that the electronic circuitry formed on the substrate should be protected from static electricity, and connects said electronic circuitry after that The 
X-Y table in which the translucent part to which it can move in the direction of X and the direction of Y at least since said substrate is laid, and the 
light of a Z direction is held up is prepared, The laser beam study system which irradiates a laser beam through this translucent part, is made to carry 
out melting of the predetermined part of said guard ring, and is cut. The prober which contacts said guard ring electrically across the part where said 
cutting in said guard ring positioned by said X-Y table was made, Wiring test equipment characterized by having the circuit tester which inspects the 
short existence of said wiring based on the information from said prober. 

[Claim 2] In the wiring test equipment which inspects the short existence of wiring which cuts the guard ring connected with this electronic circuitry 
that the electronic circuitry formed on the substrate should be protected from static electricity, and connects said electronic circuitry after that The 
X-Y table in which the translucent part to which it can move in the direction of X and the direction of Y at least since said substrate is laid, and the 
light of a Z direction is held up is prepared, The laser beam study system which irradiates a laser beam through this translucent part, is made to carry 
out melting of two or more wiring by which the laminating is mutually carried out while avoiding the part where this cutting was made while carrying 
out melting of the predetermined part of said guard ring and cutting it and being arranged, and is connected. The prober which contacts said guard ring 
electrically across the part where said cutting in said guard ring positioned by said X-Y table was made, Wiring test equipment characterized by having 
the circuit tester which inspects the short existence of said wiring based on the information from said prober. 

[Claim 3] The process which forms the semi-conductor film on the 1st transparence substrate, and the process which forms a transistor in this semi- 
conductor film, The process which forms wiring linked to this transistor, and the process which forms the guard ring linked to the perimeter of this 
wiring. The process which is made to carry out melting of said guard ring, and cuts it by irradiating a laser beam through the front face of said 1st 
transparence substrate on a background to the field in which said semi-conductor film was formed, The process which measures the current which 
flows said guard ring across the part where said cutting in said guard ring was made, and inspects the short existence of said wiring based on the 
information. The manufacture approach of the liquid crystal display characterized by having the process which liquid crystal is made to intervene 
between the 1st transparence substrate which counters said 1st transparence substrate, and closes said 1st transparence substrate and said 2nd 
transparence substrate. 

[Claim 4] The process which forms the semi-conductor film on the 1st transparence substrate, and the process which forms a transistor in this semi- 
conductor film, The process which forms wiring linked to this transistor, and the process which forms the guard ring linked to the perimeter of this 
wiring, The process which is made to carry out melting of said guard ring, and cuts it by irradiating a laser beam through the front face of said 1st 
transparence substrate on a background to the field in which said semi-conductor film was formed, The process which measures the current which 
flows said guard ring across the part where said cutting in said guard ring was made, and inspects the short existence of said wiring based on the 
information, The process which is made to carry out melting and is joined by irradiating a laser beam through the front face of said transparence 
substrate on the back to the field in which said semi-conductor film was formed in two or more wiring by which the laminating is carried out mutually 
while avoiding this part made to cut and being arranged, The manufacture approach of the liquid crystal display characterized by having the process 
which liquid crystal is made to intervene between the 2nd transparence substrate which counters said 1st transparence substrate, and closes said 1st 
transparence substrate and said 2nd transparence substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Objects of the Invention] 
(Field of the Invention) 

This invention relates to the manufacture approach of of the wiring test equipment and the liquid crystal display which inspect automatically the short 
existence of wiring (a wiring group is included) formed especially on a substrate with respect to the wiring test equipment used for the production 
process of a liquid crystal display etc. 
(Prior art) 

Generally in the production process of electro chromatic display television The thin film of a semi-conductor is formed by the spatter or CVD 
(Chemical Vapor Deposition) to a glass substrate. The array process which forms a thin film transistor, i.e., a TFT (Thin Film Transistor) circuit, there 
through a photolithography process etc., While forming a color filter in the glass substrate (opposite substrate) which countered this glass substrate 
(array substrate) with which TFT was formed, it can divide roughly into the eel process which encloses liquid crystal and performs an assembly, and 
the module process which assembles a driver means, a back light means, etc. 

By the way, although the TFT circuit equivalent to that number of pixels is formed on a glass substrate in an array process among the above 
processes, this TFT circuit does not have destroying [ little ] easily with static electricity which it becomes a cause and is generated, if it is very weak 
and human being intervenes in process to static electricity. 

Then, the approach of making the signal line and gate line of a transistor same electric potential is taken by connecting all the wiring groups around a 
TFT circuit with the conductor called a guard ring. as a destructive preventive measure of this transistor. However, since it is impossible to inspect the 
short-circuit during wiring in the final-inspection phase in an array process in this case, even if short [ poor ] exists, it is common to pour a glass 
substrate at the following process as it is. 
(Object of the Invention) 

Therefore, when taking the above production processes, at the AREI process which forms a TFT circuit to a glass substrate, by being unable to 
inspect short existence during wiring, but for this reason, connecting a driver line with a required part and performing existence of lighting after 
termination of the following eel process, by the guard ring, shows that short-circuit is between wiring for the first time. Consequently, since the cost 
of materials, a man day. etc. of a member which were incorporated at the old process became useless and the product moreover judged to be those 
with short at this time was altogether set as the object of abandonment, without the ability returning to an excellent article, the decline in working 
capacity was lacking in dependability from the first. 

This invention was made in view of the above-mentioned actual condition, and aims at offering the manufacture approach of the liquid crystal display 
by the wiring test equipment which cuts a part of guard ring given to wiring on a substrate, and can inspect short existence of wiring ease and 
automatically, and its equipment. 

Furthermore, other purposes of this invention are after inspection termination of the short existence of wiring to offer the manufacture approach of 

the liquid crystal display by the wiring test equipment which returns a guard ring to the original condition and can protect an electronic circuitry, and 

its equipment. 

[Elements of the Invention] 

(The means for solving a technical problem) 

The guard ring connected with this electronic circuitry that the electronic circuitry formed on the substrate in order that invention corresponding to 
claim 1 might solve the above-mentioned technical problem should be protected from static electricity is cut. In the wiring test equipment which 
inspects the short existence of wiring which connects said electronic circuitry after that The X-Y table in which the translucent part to which it can 
move in the direction of X and the direction of Y at least since a substrate is laid, and the light of a Z direction is held up is prepared, The laser beam 
study system which irradiates a laser beam through this translucent part, is made to carry out melting of the predetermined part of a guard ring, and is 
cut. It has composition characterized by having the prober which contacts a guard ring electrically across the part where cutting in the guard ring 
positioned by the X-Y table was made, and the circuit tester which inspects the aforementioned short existence based on the information from a 
prober. 

Moreover, invention corresponding to claim 2 adds a means to make carry out melting of two or more wiring by which the laminating is carried out 
mutually, and to connect while it avoids the part where this cutting was made while irradiating the laser beam through the transparency section of a 
table and cutting the guard ring and is arranged, after it inspects the short existence of wiring to invention corresponding to claim 1. 
In addition, the process at which invention corresponding to claim 3 forms the semi-conductor film on the 1st transparence substrate, The process 
which forms a transistor in this semi-conductor film, and the process which forms wiring linked to this transistor, The process which is made to carry 
out melting of the guard ring, and cuts it by minding [ of the 1st transparence substrate on a background ] to the process which forms the guard ring 
linked to the perimeter of this wiring, and the field in which the semiconductor film was formed, and irradiating a laser beam, The process which 
measures the current which flows a guard ring across the part where cutting in a guard ring was made, and inspects the short existence of wiring 
based on the information, It is the manufacture approach of the liquid crystal display characterized by having the process which liquid crystal is made 
to intervene between the 1st transparence substrate which counters the 1st transparence substrate, and closes the 1st transparence substrate and 
the 2nd transparence substrate. 

Furthermore, invention corresponding to claim 4 adds the process to which melting of two or more wiring by which the laminating is carried out 
mutually is carried out while it avoids the part where this cutting was made while irradiating the laser beam through the transparency section of a 
table and cutting the guard ring and is arranged, after it inspects the short existence of wiring to invention corresponding to claim 3. 
(Operation) 

Therefore, if invention corresponding to claim 1 and claim 3 irradiates a laser beam from said table lower part in laser radiation optical system at said 
cutting part after positioning the cutting part for which the guard ring on a substrate asks by migration of the hollow form X and Y table by having 
provided the above means, a guard ring is cut easily and between two wiring will be in an open condition. 

If the measurement putt on a substrate carries out downward moving of the prober concerned after positioning so that the probe pin of a prober may 
come caudad, and said measurement pad is contacted in a probe pin by moving X and Y table after an appropriate time, the short existence of wiring 
can be inspected through this probe pin. 
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Next, if invention corresponding to claim -2 and claim 4 irradiates a laser beam in laser radiation optical system at the cutting part of a guard ring, and 
a laser beam is again irradiated from laser radiation optical system at the detour pattern to said cutting part in order to protect an electronic circuitry 
from static electricity after it cuts a guard ring and inspects the short existence of wiring, both the metal membranes of a detour pattern can join and 
it can be returned to the original guard ring condition. 
(Example) 

Hereafter, the example of this invention is explained with reference to a drawing. Fig..! is a block diagram showing one example of this invention 
equipment. In this drawing, it is the X-axis of a hollow form, and a Y-axis table, for example, the X-axis table 1 is located on the Y-axis table 2. and 1 
and 2 have composition in which point-to-point control is carried out by the X-axis driver 3 and the Y-axis driver 4, respectively. On these tables 1 
and 2. the stage 6 for substrate maintenance which carries out maintenance immobilization of the glass substrate 5 is laid. Although this stage 6 for 
substrate maintenance is not illustrated, it has the gage pin which positions a substrate 5, and also it has the function which carries out fixed 
maintenance of the substrate 5 by vacuum suction. 

The laser radiation optical system constituted by the laser power source 7, the laser oscillation machine 8, a slit 9, a mirror 10, and lens 11 grade is 
arranged at said table lower part. This slit 9 is formed in the slit configuration of a cross pattern so that it can respond to the directivity of laser beam 
machining enough. Moreover, the mirror 10 consists of a half mirror which irradiates the processing point for which is made to reflect the laser beam 
from the laser oscillation machine 8, and a substrate 5 asks, and carries out the rectilinear-propagation transparency of that laser-beam-machining 
point and the light figure from that circumference, and a total reflection mirror which reflects the light figure by which recti I in ear- propagation 
transparency was carried out from this half mirror. The light figure from this total reflection mirror has composition which is picturized by CCD camera 
12 and can carry out a monitor to it. 

On the other hand, a check means to inspect the short existence of wiring is formed in the table upper part. If it is in this check means, in order to 
inspect the short existence of wiring formed on the glass substrate 5 The prober 14 which contacts two or more probe pin 13b of probe card 13a to 
the predetermined measurement pad on a substrate 5 (not shown), The scanner 16 which this prober 14 is connected with a top. the Z-axis driver 15 
which carries out downward moving, and probe pin 13b of said probe card 13a. and chooses check wiring, It is constituted by the circuit tester 17 
which measures the resistance during wiring obtained through this scanner 16, and judges the short existence of wiring from this measurement 
resistance if needed. 

Furthermore, a microscope 21 and CCD camera 22 are instalted for alignment of the location of probe pin 13a. and the measurement pad on a glass 
substrate, and a check, and the photography image by this CCD camera 22 has composition which can be supervised with a monitor TV 23. A circuit 
changing switch (not shown) is prepared in this monitor TV 23. by change actuation of this circuit changing switch, it switches to any of CCD camera 
12 or CCD camera 22 they are, and a monitor can be carried out. 

Moreover, the cylinder 26 for partial evacuation is arranged near the laser-beam-machining part located in the opposite side a laser radiation side, and 
it has composition which carries out vacuum suction of the dust immediately after laser radiation processing through a solenoid valve 27. and is 
discharged in an exhaust air system. 

Furthermore, the unloader 40 which takes out and contains a substrate 5 from on the loader 30 which supplies a glass substrate 5 to the stage 6 for 
substrate maintenance, and the stage 6 for substrate maintenance is arranged at one flank of tables 1 and 2. The cassettes 31 and 41 whose receipts 
and payments of a substrate 5 were enabled by rotation of a receipt shelf roller which these loaders 30 and an unloader 40 have a receipt shelf at 
intervals of a predetermined pitch, respectively, and is made necessary, The lifting devices 32 and 42 which set the substrate receipt shelf location 
made necessary as a predetermined conveyance location and a carrying-in location while moving cassettes 31 and 41 up and down according to an 
individual in response to an external signal. The conveyance systems 33 and 43 which convey a substrate 5 and are carried in, and a substrate 5 are 
handed over on a stage 6 from a loader side! Moreover, it consists of vertical movement which takes over the substrate 5 by the side of a stage 6 to 
an unloader side, and forks 34 and 44 which carry out longitudinal slide movement, and each [ these ] components 31-34 and actuation of 41-44 are 
controlled by the sequencer 45. The controller which performs control of each component based on the table location data whose 46 is external 
storage, and which are stored in the floppy disk 47, for example, the wiring measuring-point data of a substrate 5, processing location data, various 
amendment data, etc.. and 48 are personal computers which give an operating command required for a controller 46 through the RS232C 
communication line 49 if needed. 

Next, it precedes explaining the actuation of equipment carried out to the configuration as mentioned above, and the wiring condition of a glass 
substrate 5 etc. is explained with reference to Figs. 2 thru/or 5 . Fig. 2 is drawing showing some circuit patterns of one chip on a substrate 5, and Rg. 
3 is a mimetic diagram showing only wiring on a glass substrate 5. That is, on this glass substrate 5, the signal track groups 51a and 51b for control, 
such as a TFT circuit (not shown), face, and it is prepared by turns, and the gate track groups 51c and 51 d are formed so that it may intersect 
perpendicularly with these signal track groups 51a and 51b. It is in the connectionless condition into the rectangular part of each [ these ] track group 
51a-51d through the insulating layer etc. On the other hand, ail the track groups 51a-51d are connected to the short condition by the guard ring 52 
from the semantics which protects a TFT circuit from static electricity. Therefore, in this condition, short existence between wiring or wiring between 
groups cannot be inspected. In addition, two or more chips are prepared in this glass substrate 5. In the case of 4 inches chip size, in the case of six 
pieces and 3 inches chip size, 12 of this number of chips are prepared, for example. 

So, in the glass substrate 5 used as the inspected object in this equipment, the joint pattern 53 is formed in the guard ring 52 located among the track 
groups, for example, 51a and 51c. which adjoin for every corner of each chip, and the detour pattern 54 is formed so that the joint pattern 53 may be 
bypassed further. In addition, the joint pattern 53 is constituted by metal membrane 52c which is the guard ring 52 extended from another side 
through insulating-layer 52b in the upper part of metal membrane 52a which is a guard ring 52 as it is formed of the metal membrane (in practice the 
guard ring itself) which carries out direct continuation of the guard rings 52 and 52 extended from both sides as shown in Fjj&.__4 , and the detour 
pattern 54 is shown in Fig. 5 on the other hand. These joint pattern 53 and the detour pattern 54 are given to four corners of a chip. Therefore, if the 
joint pattern 53 of four corners of a chip is cut, track groups 51a-51d can be divided into 4 blocks, and it will become possible to conduct short 
inspection of wiring for the first time now. However, since there is risk of a TFT circuit being destroyed as mentioned above in the state of separation 
of this as. it is necessary to irradiate a laser beam from said laser radiation optical system to the detour pattern 54 after inspection termination of the 
short existence of a viewpoint to wiring which avoids this beforehand, to connect the up-and-down metal membranes 52a and 52c, and to return to 
the original guard ring condition again. Therefore, the detour pattern 54 has meaning in reproducing a guard ring after wiring short here. 55a and 55c 
are measurement pads. 

Next, setting of the glass substrate 5 to a stage 6 and the outline of a sequence are explained. First, the cassette 31 which contained many glass 
substrates 5 used as an inspected object is laid on the loader side lifting device 32, and, on the other hand, the cassette 41 of an empty condition 
without a substrate is laid on the unloader side lifting device 42. 

After inputting data, such as a class of glass substrate 5 for inspected, size, and number of sheets, to a controller 46 from a personal computer 48 in 
such a condition, a start initiation command is sent out. If it does so, a controller 46 will start each required actuation in response to a start command. 
That is, while a sequencer 45 drops a cassette 31 a predetermined pitch every by giving a driving signal to the loader side lifting device 32. for 
example, after making it go up and down so that the glass substrate 5 of a predetermined receipt shelf may arrive at a conveyance location and 
stopping based on directions of a controller 46. centering of a glass substrate 5 is performed in this conveyance location. After an appropriate time, by 
the conveyance system 33, the glass substrate 5 in the conveyance location in a cassette 31 is conveyed to a fork location, and it stops. Here, after 
centering of the glass substrate 5 in a fork location is carried out again, maintenance immobilization of it is carried out with a vacuum pad (not shown) 
at fork 34. Here, if it checks that a glass substrate 5 is in the delivery location of a stage 6. fork 34 will perform upper ** and front **. and will pass 
the glass substrate 5 concerned to a stage 6. Then, fork 34 performs back ** and downward moving, and returns to the original location. On the other 
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hand, after the glass substrate 5 on a stage 6 is positioned according to the gage pin and positioning device which are not illustrated, adsorption 
maintenance of it is carried out by vacuum suction. 

Henceforth, in a controller 46, it will carry out repeatedly in order of laser beam machining (wiring connection) by the positioning -> laser beam of the 
positioning [ of tables 1 and 2 ] tables 1 and 2 through drivers 3 and 4. -> Laser beam machining by the laser beam of the laser oscillation machine 8 
(substrate wiring cutting) -> Positioning of tables 1 and 2 -> Resistance measurement and quality decision between a prober 14. a scanner 16, and the 
line by the circuit tester 17 -> These numbers of repeats perform only the number of the chips on a glass substrate 5. In addition, the data of the 
number of these chips are inputted beforehand, and are repeatedly performed by the controller 46. 

Finally, inspection of the short existence of wiring and restoration actuation of a guard ring 52 are explained. In response to the command from a 
controller 46, the X-axis driver 3 and the Y-axis driver 4 position the part 53 which is made to move a glass substrate 5 through tables 1 and 2. 
respectively, and is considered as the request of a guard ring 52. i.e.. a joint pattern, at a laser-beam-machining point. If drive power is given from the 
laser power source 7 and a laser beam is outputted from the laser oscillation decision 8 after an appropriate time, this laser beam will irradiate the slit 
9 which has the slit configuration of the cross pattern which can respond to the directivity of laser beam machining at the joint pattern 53 of the 
guard ring 52 which is a laser-beam-machining point about ******, and will cut the joint pattern 53 concerned. Since four corners of a chip have this 
cutting, by repeating 4 times per one chip, this divides the whole-line groups 51a-51d into 4 blocks. Although welding debris, i.e., dust, occurs up from 
the junction pattern 53 by laser beam machining at this time, unlike the laser radiation from a substrate top. dust does not stop at the bottom, and it 
becomes the minimum dust yield, and it can respond, without changing the direction of a slit, even if it is cutting of the pattern with which the cutting 
directions differ, since a slit 9 is moreover the slit configuration of a cross pattern. In addition, the monitor of the laser-beam-machining point after 
laser beam machining and the reflected light image of the circumference of it, i.e., the processing situation, can be carried out with a monitor TV 23 
through CCD camera 12. Furthermore, since the generating dust immediately after laser beam machining carries out vacuum suction by the cylinder 
26 for partial evacuation, it can prevent the dust contamination to the processing section circumference, and can maintain an always clean condition. 
After cutting the joint pattern 53 located in four corners of each chip as mentioned above and dividing track groups 51a-51d into 4 blocks. After 
positioning tables 1 and 2 so that the X-axis driver 3 and the Y-axis driver 4 may be controlled by the command from a controller 46 and the 
measurement pads 55a and 55c on a glass substrate 5 may be located in the probe pinb [ 13 ] and 13b bottom of a prober 14. By the command from a 
controller 52, the Z-axis driver 15 carries out downward moving of the prober 14, and contacts the probe pins 13b and 13b to the measurement pads 
55a and 55c on a substrate 5. Resistance is measured one by one by the circuit tester 17, making sequential selection of selection of two wiring 
groups which should be measured with a scanner 16, for example, a signal track group, gate track groups, signal track groups, or the gate track groups 
after an appropriate time. Here, a circuit tester 17 judges the short existence of wiring, and sends out the decision result and measurement resistance 
data to a controller 46, or sends out only measurement resistance data. In response to a decision result, a site and personal computer 48 side is told 
by a certain approach, or measurement resistance data are stored in a floppy disk 47, and it enables it to check a measurement result by the 
controller 46 always. In addition, a judgment of the short existence of wiring by the circuit tester 17 or the controller 46 is made by comparing the 
setting resistance determined for example, as measurement resistance data. 

After ending inspection of the short existence of all wiring as mentioned above, based on the command of a controller 46, a prober 14 is set as an 
initial valve position. Then, a controller 46 moves X and the Y tables 1 and 2, and carries out a positioning setup of the detour pattern 54 on a glass 
substrate 5 in a laser-beam-machining location. Then, a laser beam is irradiated from laser beam exposure optical system, both the metal membranes 
52a and 52c that constitute the detour pattern 54 are joined, and the so-called guard ring is connected. By performing this connection actuation to 
four corners per one chip, a guard ring 52 connects and all the wiring groups 51a~51d are restored to the original condition. In addition, a series of 
actuation described above is performed for every chip of a glass substrate 5, and inspection of one glass substrate 5 is completed. 
And after inspection termination, X and the Y tables 1 and 2 move based on the command of a controller 46, a glass substrate 5 is positioned in the 
predetermined location by the side of an unloader. fork 44 and conveyance system 43 grade operate in the direction contrary to the actuation by the 
side of a loader, and the glass substrate 5 on a table is contained to the cassette 41 of an unloader 40. In addition, this equipment can operate each 
function individually by modification of a sequence program other than a series of above actuation. 

According to the configuration of the above examples, therefore, on the hollow form table 1 and the stage 6 on two After laying the glass substrate 5 
given to the guard ring 52 to all the wiring groups of an electronic circuitry. Arrange laser beam exposure optical system in the table tower part, and 
the prober 14 for a wiring check is arranged in the table upper part, respectively. Since the measurement pads 55a and 55c are contacted by the 
prober 14 and the short existence of wiring was inspected after irradiating the laser beam from laser beam exposure optical system and cutting the 
junction pattern 53 of a guard ring 52 The whole equipment can be miniaturized and a glass substrate 5 can be set as a laser-beam-machining point 
or a wiring check location ease and quickly only by the point to point control of tables 1 and 2. Moreover, although it is possible to collect on a dust 
cutting part so much, and to be in switch-on when a laser beam is irradiated from the upper part of the after **** glass substrate 5 since it is the 
configuration which irradiates a laser beam from the lower part of a glass substrate 5 With this equipment, since the dust after cutting of the part for 
which the metal membrane (guard ring) of Fig. 4 asks evaporates up, dust ****** to a lower part can be stopped to the minimum, as a result the short 
existence of proper wiring can be inspected. And the short existence of wiring can be judged without being able to inspect the short existence of 
wiring immediately and passing at degree process, after giving the guard ring 52 grade after wiring of an electronic circuitry, and the futility of the 
member by inclusion of degree process can be lost. 

Furthermore, with this equipment, since the dust excretory system which carries out vacuum suction near the laser-beam-machining point was 
prepared, the dust generated immediately after laser beam machining is attracted certainly, and can be discharged, dust plugging of a cutting part can 
be avoided beforehand, and early cutting actuation can be performed appropriately. Moreover, since the detour pattern 54 which intervened the 
insulating layer among both metals, is formed, a laser beam is similarly irradiated from a table lower part after inspection termination of the wiring short 
existence after cutting of a guard ring 52 and both the metal membranes of the detour pattern 54 were joined to the cutting part of a guard ring 52, a 
guard ring 52 can be immediately returned to the original condition after inspection termination of wiring short existence, as a result an electronic 
circuitry can be certainly protected from static electricity. Furthermore, by irradiating a laser beam from a table lower part at the detour pattern 54, 
insulating-layer 52b is made to destroy simply, and both the metal membranes 52a and 52c can be joined. 

In addition, although the above-mentioned example described the short existence of wiring of a TFT circuit, even if it is wiring of other electronic 
circuitries, it is applicable similarly. Moreover, if penetrable as a substrate, it is not necessary to be a glass substrate. In addition, in the range which 
does not deviate from the summary, this invention deforms variously and can be carried out. 
[Effect of the Invention] 

As explained above, according to this invention, the following various effectiveness is done so. 

First, immediately after invention of claim 1 can realize the whole equipment in a compact, can perform easily point-to-point control to the cutting 
part and wiring check part of a guard ring oh a substrate and separates the guard ring of wiring, it can perform inspection of wiring short existence 
automatically through a help. 

Next, in invention of claim 2,-izing of the generating dust after processing other than effectiveness done so in invention of claim 1 can be carried out 
[ minimum ], and a guard ring can be immediately recovered in the original condition after inspection termination of wiring short existence, and an 
electronic circuitry can be protected certainly. 



[Translation done.] 
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(c£r5*lfflEE«<Dva — K^I^lt^lg^, 

■ i:»LIB©»EaW»«fl)ai«^Lr U-+fft£ 

*»**a*i*riwE«i 1 <D»w**^fliE*2a>aw 
[«no>»iittKn] 

£E1£ (Ett8«£&) <D*>a-h***BMMI=l« 

4 0 

(ft*fl>«ffi) 



7XSfiC7/^-y^-' £CVD (Chemical Vapor Depositi 

on) \z*v*m#<Dnm*itLmL* ta^thuv^ 

xattif*liT»Blh9>»X*-3*yTFT (T 
hin Film Transistor) Jfc/£~f £7 L/-f Ig<t . 

t4i:i:t(:. ?aa*itALrffljj:r*n5-trJUxa 

ya-JUS tic *SiJt?#4p 

ri*. #^^at«±ic-KDK**(=aa-i-*TFTBi»*« 

ig*i:AH^6t4 < !:f3K^liS<!:^otJI4 
- K U Wi3h*»«f*(=* o TTFTIDS&JlfflcDE 

a-hWffSiTt*7X«fif(0***a)ig 

L * 7 tt4HB) 
fcoT. ]5JL±(Z)«fc5<fKatxa*i:«»^'. *7XS 

«icTFTH»SjieK-r *t >r xat? (**'- k u >*ic 
u^-e**fa>*»tff 5 c <h i= ct y . totf>TE«in(::*> a 

-htf«4ci:tf»4c -£<D<83I* C+L*T50)xa-e« 
*a^/£»#0)«»ll^>x»«A<*lJtt(=:tty. L^fcC 
CDBtjSlcfc^Tva- h*y <t^ja5r^+i^iap a p(4ap D p(^ 

■■rcfc36<T?#r(=*'e««a)».*fctt*fl>-c. wine 

±a>E«(::J6 Lfc#— K U >y<D-»* «K L TS«* 
^o. .S»MlcE«a>va— h*lfc<&«S£mM#£E 

r. -toaiclErEW^BIBSRCElB^^a— 

*E««Mmi=fii*-c, mfo*®.^ ztzsh 



(3) 
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ic o rfig*A £ *tfc k u > *s it * «»a>ft 

— :7;KD»«ffl*tt It U—1f 5t*HM* LT#— K U > 

TEg£*t£ t <fc ^(cSLNirffiji$tirL>-s«Sfta)ffi«9 

*tLM$J<D3? 1 ©lMM©Mi:*Lt U— »f3te*!H 
*E«l©*>3— K0)*«l*«*-r*XSi:. sM©awi 

<&*EI=:»L* E«<Dva— LfcftK-T; 

*j8»*'&'&xa*#/inLt=tia>-(?fc«>o 
(4MB) 

Sot, 3 (c»B-r4«wr*tti± 

(o»n(='j: o rss±©#- k u > ^ obtS-t 

KU >^*<S«(c«Br**i. 2 0(^Wffl»ftSi 
ft*. 

L^S*. X, Y^— :?;u£^i!)£i±TS«±<&;lJ5E/N 0 
■1fBMt**JR(=r*— KU>y«)«K»»(=^— tF** 



SMLfc*, «*B**»««*&«l**fcAI=. 

#JHKtffS# Ltc<D#- K U ^ttBKBW c 1 Mt^ 
«. 

(MM) 

£ e JKlBtt**M»«a)-SIJI«l*^-riII*BT?* 
4» HBlcfc^Tl^li+ffi^OXtt.Ytt^r— ^U-Cft 
ot, WxtfYl*^— ^;u2±(cx$6^— *<{£g 

U **t-f*LX(* K^-f/<3. Y«lK7^/<4lCcfcot 

14. B^*3h-TL^L^»«5a>tt«Sfea6*ff5tt«* 
#>t:>£:ft-f £ffe. SS5lt(cJ:or*fi5ilg«l# 
■TftBttttoTl**. 

rt**i.4L/— if C<DXU 

v K9I4U— 1f»xa)*flttir+»»JCRrffi*;*:5l=^ 
*J*1*Ta«5<DWS^«»xMil=B*tU 

JStt £ 5 — 3* & <7);fc{£f4CCD;Jj > 5 1 2IC * *l^E =. $ 

t— ^;i/±»(c[4E«0>->a— >***ttfi-r 

*»*5Bt*"i-*fca6l=, ^P — K13a(D«a<©^' 
P-^t 0 >13b^g«5±(DpjT^cD;li|^/N o ^ K 
-?) IZ^^^V h^-t±4^P-/N*14<t. C(D^P— /<14 
*± • Tlj^ti-^za K^-f /<15i, fJlE.^a— Zt-h — 
K13aO>^P — ^e>13bt»li**i. fx-^lSSI 

36/ <^ KO>ttB*-frfc*tf«»Dfc«b(=. ^fiS^21fcJ: 
r/CCD^l > 5227!)<iSg^tt. C(7)CCD±] > =7 22[' Z>Wl¥i 

* > ^12^fc(4CCD^i > ^22COH^(c-9]^x.r z E-^ 
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£*>c:. t— ^n.2o>-fliffliz(i*«[«»fflxf~ ■ 

ffl^f-^6±^6»«5i»yaiLtiR«t67>P 
— $T40A<IEB**i-Cl*So ZftbP— ^Ofc£tf7>P 

pjfil^ Lfc*-fe^ h31,41<t, n««**aitT*4z-y 
h31 f 41t«J(=±T«l*1*aA<6Hf»i^6***«rt 

32,42<t. ft«5*ftift, »A-*-*»a3R33 i 43i:. ^ffi 

6 5 £ 7 > a - y fl ic 5 1 # A * ± TB £ W 

*34.44fc^#Wt**U c*Lb#««R 
*31 -34. 41 ~44<BBtt(i v— ^ ^IMSIS J; -3 T»IS * 

$47(c»«*,*iti*<b-t— ^uee^r— s^scDia 

5. 48l**WzKi:TRS232CSi«ISm49*^Lrp> K 
P— ^46lc^saB^ffi^4^^«/^--V^UP>ei 

1 ^^n»a>e«'<*— >a>-«**-TB-efcy . ss 

3 Bl*#5 5 JlOIEIScd^ £ ^-f HxEU-c? fc * c 
"Tat)*). C<D#5**«5±(=I*TFTB» (B^1± 
-f) ^(DaV hP— ;Uffl->^^Hg»51a."51b*<ffl»L 

■r*<fe5icy— h«851c,51dj&<»lfb*L-Cl*So C*i 
b#*S»51a~51d<h* 5 L0>ll3t«»(=r*«B»JB**tfrL 
T*»«*l»i:4otl^, TFTB»*»«»* 
£T0>«W51a~51dj&<#- KU > 
y52l=J:or->a— h*«ll=*«**tTLA*. «tot, 
CO*llT?l*EBB*/!:ttE«IIB«)->a— ht7>^&£ 

««-e#ai^ a*s. ca>*^x»«5(ci*«»(D^^ 
$(c(*mtfi2flK(+&3h.-ci**. 

{iSlatSlctDra^fia-r**— KU >^52(::*§^/n 0 $- 
>537b<flS/££*u * fclclB^/**— >53£/W/<*-r4 
cfc^tciilslK/^^ — >54A<iS(tb*LTt^o a*5s 
t ->53(im 4 mr^-r cfc 5 Icpsffl0*^tf tf r < 
— K>J>y52.52«tt**r«*BB <S»I*#- K 



->54(*m 5 Blc^J: 5 KU >^52Trfe 

4*HHj52a(DJiaJI=l6l»H52b*^L-Cf6*^&#r;r 
< *#— KU V^52^&&#M^52c(CcfcoTf8/££*i 
Tt^o CftfclS^/**— >53as«fctf2E»'<* — >54 

(Dtt^/<*->53*fflK-f*itf- j«ft51a~51d<h£4:? 
P^^I=#»Tf#. ^*tT?tDATE«(D*>3— h8I$ 

liffira Lf= <fc 5 (=TFTB»35<«a**L«fttt*<**fl> 
■c. c*t**«llcBa-r4«^S^&iEI8a>i/3— h*«t 
^MKT^CcaBB/^ft-^VS^cttlBU—tfBW** 
l^bb- if*SBBi*Lr. JLTa>£HJg52a£52c<!:£ 
tt«L, Stf5c0>**— KU ^^CltM^fe^o 
Uot, 2ls]S&/<* — >54l±BE*iva— 

K U ><?£S£'-r £ - <t l3»»#fc5o 55a, 55cli 
U^^'y K"C?&So 

«fctf->-*>^©«sMt4« ftr. p— y«in»" 
st«32±c=a«*»«fca**»a>**5x»«5-*4«« 

B42±(c(±36«aLOffittffi(D*-tr^ h41*<Bjt**LT 
b=i v hP — ^46(c««»ffl;tf^X*«5(D«S. 

— h»**«c+TiB»a*Bff*BB»'*-*. -rat>*>. 

3> Hp— ^46(Djg^lcS-5^rv— ^r>-9-45(±. p — 
*«*»8B32(cffiB«** ^*_4 c U . * -fe ? 

^£*t5o L**«flL »a*33C=T*-b^ h31rt(D«iS 

ih-r^>o c:t\ ^fia«=fc-6**^x«ffi5i±w 
tft>*»J>ys*ifc*. K (B^-a-T) i^cfc 

-3T7*—^34(=«*B3E CCt, ^^--^734 
fi. ^^S«5^Xf- 5?6a>*itaLtt*='**c 
<b^«f^-r^<t. iBfcctt/iaB^firo-C^S^^xS 
t5^f-v6lc«to *<M&* 2734l*»Bfc 
cfetf^TB^ffo-CTuCDiiaiCM^o ^f-v6± 

(D#5x»«5(4. B*Lai^ttaatf>e">fc«fetf(aa 

zi > KP — ^46(c^LNT(4. K^-T/O, 4*^> 

— tP^ICcfc-SU— -tFlnx (S^iS^^^T) - x-^ 
;U f 2(D&B»tf> -* ^P— /<14,X*-v^— 16fi*tf 
^x*17l=**BBa>«tfcBBS*«tl/a5«Bf ^ 
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ftVtm 29 6 5 6 8 7§ 



h**U p> ha— ^46lc<fcoT«y£Lfr*>*i4a 
T#— K'J >^52<DWS£-T4SPfl\ o£y$S£v<*- 

a^ 7 *ffina2> ^#^r l/— if ssffi* s ^ b 

ccou— +f3fefiu— if*ox(D^rS]ti(^ 
fcHtpTffift* PX/*£ — XDX'J v h 4.* 'J 
*y h9tlottl/- tf*DX#,T&4**— K'J >^52<Z> 
■|»*/<*->53lcH8WL. ->53*«»rr 

EH»yiS-rci(r«fey % Z;Kl::£oT£^f*51a~51d£ 

— >53* o*yyx h*<±;frtc 

fey. L^tXU ^ h9^PX/^->OX'J ^ hff2 
«tffc4c t A^&«»*ia*<»ft4/^* — ^tDWiBf-efc 
oT**U K*fiI*Kit4Ct<F <»(6-0#.4. 

ft*. 0^yjDX^;5SI4CCD±)>^12^^LT^-^^ 
ue23-C z E-^"T4C<tA<T^4 0 MDX 
■fca>*±$fX KI*»BffJlffi»JRffl«26-CJlffi»g|-r4 
JuxfflHffl'vtDyx h»»tl»Jh-C#. «lc^'J 

— >ft*JS*«oci:*<-C*4o 

— >53*WW L-C*gf*51a~51d£ 4 zfu y<P (c#SJ Lfc 
» % □ > KP- ^46^t>(Dfg^lCj:-orxtt K5.-f/<3 
*><fctfY$i K J 5>T/<4£fM»Lr#^XSfi5±(DS5e 

K55a. 55c*<^P— /<14<D"?P — ^t°>13b, 13b<DT 
«Ilcfitrr4 J:5Cf-^H • 2 Lfc«* 
p> hP— ^52*>£<7>|§*(c<*:oT ZN K^ /<15A<:7 
n-/<14£Ti&LT:?P-:7t 0 >13b, 13b£g«5±0> 
JHff/<? K55a,55c(cn>^^ h*i±4. L^4&. X 

xtf ->y^na»*5«fci;y- hf&Sf <>: 3 U ->^;n» 

lli:5L, *IM*Y— K«»iT3 LMUMMRLtttffc 
T-X*17lZTO««ta«*aM3t"*-4. ^fX$17 

«fit«7 ? -*tSa>hP-^46(zataiL. *UM*ai5E 

es £ a it x fir & *^a>*a-ea»«i fc * tf /<— v 3 

>fcfi — *48fflll::*fl£i*\ #lM*S!lSSia«-r--**:^ 
□ ^ fcf- < X $ 47 (c f&iSrt L T <5JB# T? t #l 5£*§H S 5112 
■e#4«fc3lc-T4o xX*17*fcl*=i> HP- 5 



5 s -* je*>fciftj£S«:«* * iti^f 4 c fc ic * y ff 

3c 

Vl±<D& 3 IC Lt±t<DE«fl)y a — h^8S£>£Sg£ 
^7-f4<b. p> hP— ^460>tS«(::*-3l*T?P— 
14litoJB&»cK£*ih.4o 5I#«#. =»>hP-346 
[±X, Y^— 2*»»*i*r**^X»«5±(Z>2lsl» 
/^"->54^U-+J 2 AQXfiSIC'(iS^^IS^-r4c *CD 
ft. b— «fft«itft****& U— IfftSHBStU 
/<*-^54*fl|«-r4iB*lllK52at52ci:S»&L, I* 

fcr* 4 #-ku 5. ca)»«tftitif 

^^Sfcy 4PS(c^LT^r3Ci:lcJ;y. ^iEfiff51a 
~51d*><#— K'J >^52[CJ:oTj£*S2*U 5c 

«5c**L4 0 ft*5. \ci±&<<tz-m<D9hmtis?7>&m 

A<*?71-4 0 

f L*C, tt««7SL p > hP— 546a>»*ic»-^^ 
rX, Y^r— ^U, 236<»iLt*3^Sfi 5 *<T > P— ^ 

*fiirc 37^-^44. »aS43*A<»^L. 
#7X«IS5i7>P- ^40(D*-b^ K41lci|X»i-r4o 
fefe, CCD^gli. l^Ji(Ocfc3^-S<7)ift^(Dffe(C. v 
— ^■VX^P^^AtDKH^cfcorftaiffiSllSilM^W 
f^^i±4C<t*<pJHg-Cfe4o 

MLt ^f— K U >^ 52ICJ6 L tz iS L 

aJ(ciSIS5 l x^^ffi^P-/<14^^n^tiiEgL, Lx— 
tf 6 U— 1f*"*BMtLT#— K'J >^52 
— >53*«WLfca. ^n— /<14(=raH3e/< 
•> K55a,55cirzi>^^ h LEtt<D v 
-r4J:3lcLfc^-C. gl±Ma>/^hibt^, * 
f-x— 2©M*tf)$l»t£ife*7^Sfi5 4 u 

S^#4o *fc. «XS«5(DT*A>bl/- 

o>4fx h36<±*fi=»«r4c^35^. T*^yx ha 

yfi*S'>EBlcfflx.b*i. r>L^T(43aiE*:iBtta>->3 — 

U >^52**J6Lfc»fclB*i(=iB«a)->a— 

*xa«=»f - 1 < ie^^> a - h *« 
Bf-C*. *XS0)tt^^(Cc*:4»tta>*tt**t<-rc 

^SUTrlot. U— iflnx*ifi«l=Jlffi»3l'r 
h^tb^Siftttfc^x*. u— "tf*DxE^(cf§^-r 
fiyx h*«»=9R3IL-C»di-C#. fflBrffl»(Dyx h 
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■e#4o KU>y52©«Bfffl»(cffi*JBBI= 
^52(D«BraO)iEta->3— h**0)a*»7aic. nc 

**ta>«*«7&lcH%(-#— K U >^52*5£0>ttBlc 

541= U— »ffttl«rt-*Cfc(=J:y. $6SH52b*fH* 
(=««*1±Til*BK52a t 52c*ti*T-#*o 

±ESSJ6«»J-CI*TFTIaI»a>ffi«(Dva— 

i=oi*TJ6-<fc*^ ftea>ft^Eii»<oEta-c*oTtiH« 



^o, E*->a-h*»a>«*i»7*lcH%l=# 

m 1 mui* li s B(***wic«*34E«a*»«<o- 
i*a>«dtia, B2H(*»«±fl!)E«e*tf*— Ku>^ 

fcHL K4Hlitf- K'J >^0>»*/<*— >©KBH. 
B5HI**— K'J >y<D2E»/<S— ><DRffiB|-efc 

1,2 t~ 5 6 Xf-v, 8- 

■••L/-Hf*ffiS, 12-vCCD**5, 13b ^a~^e 

14 ?n—/* % 16 . 17 "r* 

21 mum.. 22»-»»CCD*J«^. 23 -£-£t- 

Ufc\ 26 «WJLffil*ftffi«U 30 n— *\ 40— :• 

7>P— 9. 45 v— >r>-»7\ 46 3>hP- 5* 

51a— 51d 188, 52 KU>^. 53 

54— 2B»;W- 55a, 55c 

Ko 



[121] 



[SB 319] 



51a 




--52 



51d 



51? 

=5 



:.*> 



51b 



—5 
^51c 



52' 



[f 4i] 



im s mi 



53 



\ 



52 

J 



52a 



5Av \ ^52c 

.KNNNSS^i ,52b 
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cm id] 




1 1 



(8) 



mm 29 6 568 7§ 



(56)#**ltt ttBH BS60-31261 (jp, A) 

ttm BS64-67930 (JR. A) 

ftffl BS62-66633 (J P. A) 

ftBfl ¥2-186321 (J P. A) 

*#Bfl BS63 — 189897 (J P. A) 

ftffl ^4-105342 (J P. A) 

ttffi ¥ 1 -130132 (J P, A) 

&B3 BS52-65482 (J P. A) 



(58)m«Lfc#»(lnt.CI.6, DB«) 
H01L 21/66 
G01R 31/28 



